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This manual presents the computer program package for the
generalized ILSGLD scattering model. The text includes a complete
description of the program itself as well as 3 brief description
of the ILS system and antenna patterns. The program listings aie
included as appendixes, and contain hoth input-generation programs

Scattering."

and output-plotting programs.

For a technical mathematical analysis of the system see the
FAA report, "ILS Glide Slope Performance Prediction: Multipath

The present report is a partial revision of part Il of report
FAA-RD-74-157B. The revisions include the treatment of scattering
from randomly oriented rectangular surfaces.

\:

17, Key Words

ILS, Glide Slope, CDI

18. Distnibunion Stetement

DOCUMENT IS AVAILABLE TO THE U 8. PUBLIC
(HROUGH THE NATIONAL TECHNICAL

INFORMATION SERVICE, SPRINGFIELD,
VIRQINIA 22161

19 Secunty Classii, (of this report}

Unclassified

2. Security Tlessit. (of this poye! 21. No. of Poges | 27 Price

Unciassified 84

Form DOT F 1700.7 -72)

Reproduction of completed page cuthorized




IR T T

S

, 4
o ittt

RO A )

- .

-

(!

P it . v e s ——— - -

PREFACE

This document is a companion document to the Federasi Aviation
Administration report, "ILS Glide Slope Performance Piediction:
Multipath Scattering,” and contains the computer program for apply-
ing the model developed in the aforementioned report. The computa-
tional program may be used to predict the performance of new ILS
glide slope systems, or modified existing systems. The manual
contains a complete description of the glide slope system, the
program listings, and step-by-step instructions for running the

computer program,
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1. INTRODUCTION: DEFINITION OF INSTRUMENT LANDING SYSTEM

In a previous report,* a computer program (ILSGLD) was written
to simulate certain terrain conditions which affect the glide slope
portion of the Instrument Landing System (ILS). The ILSGLD model
was developed to treat one-dimensional terrain variations. This
report describes a generalized version of ILSGLD which treats two-
dimensional ground plane variations, and which is able also to
simulate the effects of scattering from planar, randomly oriented
rectangular surfaces. A technical mathematical analysis of the
system is described in a separate report,**

The ILS is used to provide signals for the safe navigation
of landing aircraft during periods of low cloud cover and other
conditions of restricted visual range. Separate systems are used
to communicate vertical and horizontal information; the vertical
system is called the "glide slope." This system operates by the
transmission of an RF carrier, amplitude modulated by two audio
frequencies, and beamed 7 approaching airborne receivers. In an
instrumented aircraft, che glide slope receiver serves to demodulate
the RF signal, amplify and isolate the corresponding audio signals
and derive a signal to drive the ILS vertical display in the
cockpit. The pilot, by reading the display, can determine if he is
on course, above or below the glide path. These signals must be
strong enough to cover a radius of 15 miles in front of the

antenna.

% .
"ILS Glide Slope Performance Prediction," FA\ RD 74-157B,
Part II. 9/74.

L3 ]
FAA, ILS Glide Slope Performance Predictien: Multipath
Scattering, In Preparation.
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The directional information is determined by the relative
strengths of the transmitted sideband signals. The audio frequency
modulations, which are fixed at 90 and 150 Hz, are radiated in
different angular patterns with respect to the intended glidepath.
The '"course" is defined as the locus of points where the amplitudes
of the two modulations are equal. The display of a difference of
the amplitudes (90 and 150 Hz) of the sidebands is referred to
as the Course Deviation Indication. Thus, the CDI is the pilot's
indication as to what his deviation is relative to the glidepath,
The CDI is measured in microamperes. The actual course generated
by any particular ILS installation will deviate from the ideal
because of irregularities in the terrain. The deviation of the CCI
caused by these irregularities, from the ideal receiver reading at
that point in space (e.g., on the glidepath a CDI reading other than
0) is the derogation effect,

The glide slope system transmits an asymmetrical pattern by
beaming a '"carrier plus sideband' pattern and a "sideband only"

pattern, the composite of which gives the desired effect.
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2. ANTENNA PATTERNS

The proper angular variation of the transmitted 90 and 150 H:z
modulation is achieved by the radiation of the two independent side-
band patterns by the transmitting antenna. One pattern, the "car-
rier plus sideband' (C+S) signal, is radiated in a symmetrical pat-
tern; the other pattern, the "sideband-only" (S0) signal, is
radiated in an "anti-symmetrical' pattern relative to the prescribed
glide angle (see Figure 1),

Th2 C+S signal is composed of a carrier wave and paired side-
band waves at 90 and 150 Hz. The sideband amplitudes are equal and
represent a 40 percent modulation of the carrier wave (or a "depth
of modulation" of 0.4) at both frequencies. The SO wave is a
carrier wave that is equally modulated at 90 and 150 Hz to the
extent that it retains no pure carrier component.

The spatial modulation pattern obtained by combining the
symmetrical C+S pattern with the "anti-symmetrical" SO pattern is
illustrated in Figure 1. At a given receiver point the total
signal is the C+S carrier plus the combined sideband amplitudes of
the C+S and SO patterns. The sideband amplitudes are phased so
that above the glide path the 90 Hz amplitudes add and the 150 Hz
amplitudes subtract, while below the glide path, the 90 Hz ampli-
tudes subtract and the 150 Hz amplitudes add.

Any angular deviation of the airplane's receiver from the
correct course results in a "Difference in Depth of Modulation"
(DDM) between the 150 and 90 Hz signals. Since the trength of
C+S and SO signals fall off at the same rate with distance from

the transmitting antenna, the DDM is independent of range.
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The antenna patterns are generated by using arrays of one¢ or
more elements in combination with the ground as reflector. The
effect of an ideal ground plane on a single element is is though
there was an "image'" element located below the ground and radiating
equal power to the real element but with opposite phase. In a
glide slope array there will be two or more elements radiating
different signals » give the desired combined antenna pattern.
(Note that this means that a glide slope array is defined by giving,
for each element, its location and complex amplitude of the
carrier and sidebands.) However, the real ground is not an iceal
plane. This has the effect of distorting the element patterns and
results in a derogation of the glide slope system performance.

The extended glideslope derogation simulation package consists
of five programs. They are:

FMAKE.F4 Used to generate input files for the sinulation.

ILSVEN.F4 Simulates the one-dimensional-variation ground. Takes
input prepared by FMAKE. Outputs the complex field
instensities at the various receiver locations,

MOLE.F4 Simulates the scattering from a rectangular planar
surface with arbitrary orientation. Takes as input
the data output from ILSVEN., Outputs a new set of
fields.

GLDCDI,F4 Simulates the effects of the receiver, including CDI
determination and dynamic smoothing from the instru-
mentation.

GLDPLT.F4 Produces graphical presentations of the CDI results

from the simulation. Takes as input the data file




output from GLDCDi. Outputs graphs of various forms
as determined by the user.

The inputs and operation of these programs will be given in
the following sections.

The basic procedure is to prepare the input with FMAKE. The
ground effects are determined by running ILSVEN. The output is a
data file containing the antenna descriptors, the receiver locations
and the corplex field intensities for the carrier and sidebands. If
desired GLDCDI may be run at this point to produce the CDI's that
would be produced by this ,round configuratiun, antenna system,
and flight path. If additional scatterers are involved such as
buildings or hills, they may be represented as rectangular
surfaces and the derogation effects added with MOLE. MOLE may be
used as often as nezded to include any number of scattering
surfaces. After all surfaces have been included GLDCDI is run to
generate the CDI file for input to the graphing program. GLDPLT is

then run to generate the graphs required.




3, GROUND EFFECT SIMULATION WITH ILSVEN

The ILSVEN program simulates the effects of a non-planar

ground on the glide slopc antenna system.

The prograr uses a ground description, an antenna description
and a set of spatial coordinates for the receiver locations as
input. The prograa calculates thec out;vts for each receiver
location, the complex values of the fields for carrier and side-
bands that would be received at that location. This represents the
summation of the direct fields from each antenna element and the
fields from each antenna element scattered from the parts of the
ground ""plane." Additionally the fields that would be produced
by an ideal ground plane are included. This allows comparison
with flights that do not have a simple ideal CDI aiong the flight
path, for example, flights at right angies to the glide path such

as are used to determine the course width.

The ILSVEN simulation makes cer-.ain simplifying assumptions.
They include:

a. Perfectly reflecting ground surface

b. Far-field scattering--all scattering from points on the
ground surface is assumed independent of all other points; thus
multiple reflections and near-field interactions are ignored

c. Noise-free environment

d. Relative field strengths--the ahsolute field strengtns

involved are not calculated. Thus, while the CDI's can be calculated
in microamperes, the absolute electric field intensities are not

ascertained,
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e. Geometric shadowing--the shadoving ot one portion of the
ground on another is done by straight ray approximations assuming
a total cutoff with no diffraction, and

f. Antenna elements are assumcd to be simple dipoles.

3.1 METHOD OF SIMULATION

An antenna element is described by giving its x , y- and z-
coordinates and the complex amplitrdes of its radiated amplitude
at the three frequencies {carrier, 150 and 90 Hz sidebands).

The ground is broken up into strips; these strips have an infinite
width and a finite length. The infinite extent is parallel to the
y-axis, that is at a right angle to the runway centerline. Thus,
a ground strip is described by giving the x and z-coordinates

ot the leading and trailing edges of the strip. A recciver loca-
tion is described by giving its time, x-, y- and z-coordinates.

The basic part of the simulation consists of calculating the
field at a receiver location. This field is caused by the power
radiated from an element and reflected from a strip. The receiver
field can be expressed as a complex gain factor times the radiated
antenna field. This gain factor is expressed as a double integral
over the strip. The integration alorg the infinite extent (y axis
direction) was approximated by using the stationdary phase method.
The resulting single integral is solved by a modified trapezoid
rule. The trapezoid rule is used with the spacing between sample
points adjusted for the derivative of the integrand.

Thus, for a given receiver location, the program takes an
anccnna element and calculates the '"gain factor” for each ground

strip, multiplies by the radiated power. and sums the three complex
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field intensities for all ground strips. The direct field of the
element at the receiver is then added. This process is repeated
for all elemeats, giving the total field at the receiver. For
comparison purposes the fields resulting from an ideal ground plane
are calculated. The location of the receiver (x-, y-, &- and t
coordinates) are output along with the six complex field intensit -
numbers. This is then repeated for each receiver location in the
input file.

1f the terrain is sufficiently irregular. part of the energy
radiated toward a point on the ground may be intercepted by another
piece of the ground closer to the antenna. This shadowing is
complex including, as it does, diffraction as well as reflection.
This is approximated in the simulation by using ray optics; that is,
the shadow is assumed to have no diffraction at the edges and a
zero field amplitude inside of the shadow. The program does this
by assuming the ground is continuous; i.e, the far edge of one
strip is the near edge of the next, and keeping track of the
"furthest" (in angular sense) edge., If part (or all) of the next
strip is "below” that edge, then that part (or all) will not bhe

included in the trapezoid integration, For example in the sketch

below:

antenna start

strap 111
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all of strip I, none of strip Il and taat part of strip IIl between
D and E will be included in the integration.

For the receiver antenna a "semi' directional antenna is
assumed; that is, only the incident fields from the front half-
sphere around the receiver are included. This is as though an
omni-directional antenna was used but hlocked by the fuselage from
receiving signals from the directior of the tail. This is done in
the program by stopping the summation of fields over the ground
strips at a point directly below the receiver,

The back half-plane is assumed to be an ideal flat horizontal
reflector of infinite extent. The field from this is included by
adding the ''gain factor' for this as an initial strip to that
calculated by integrating over the '"real" strips.

3.2 OPERATION

ILSVEN assumes the ground description is a file called
GRND.DAT, and that the riceiver locations are in a file called
PATH.DAT. The user starts the program and then inputs the name of
the file containing the antenna Jescription. The simulation will

be run, and the output will be found in file STRIP.DAT.

10
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4, ADDITION OF SCATTERERS WITH MOLE

MOLE is used to include the derogation effects of finite
scatterers. This would include sides of buildings and other man-
madc objects composed of flat rectangular surfaces. In additiom
portions of the ground surface such as hills can be simulated if
they may be represented by rectangular pieces. The program takes
as input a file generated by ILSVEN. This contains the antenna
and flight path descriptions along with the complex fields
scattered from the ground for both the non-planar ground simulated
and for the ideal ground case. The program adds to these fields
the fields resulting from scattering from the niece being simulatea
and outputs a new data file containing the input data with revised
values for the complex fields. The output file being in the samre
format as the input file allows this output to be used as the input
for another run of the MOLE program. This r2rmits the user to
continue to add in the effects of as many scatterers as desired.

The simulation makes certain simplifying assumptions. They
include those explained for ILSVEN. In additior, the ground
surface for the MOLE simulation is assumed to be the ideal flat
horizontal ground plane. Thus the multiple reflections from the
antenna element to ground to scatterer, and from scatterer to
ground to receiver, are done using a simple ground plane.

To operate the program the user will have previously run ILSVEN
to simulate the terrain involved When MOLE is run, the program
will request:

INPUT FILE NAME:




o
A

Ty

Ty

»

e o
- .

| e

The user types in the name of the file output from ILSVEN. This is
initially named STRIP.DAT, but may have been renamed by the user if
there is more than one simulation to be done.

The program will then request:

OUTPUT FILE NAME:

The user then types in the name to be given to the file to Le out-
put from MOLE. This file will contain the modified filed values in
addition to the antenna and flight path data from the input.

The program will then read .n the piece description data from
unit 20. (Normall-, it is a disk file FOR20.DAT.) These data are
in free-field general FORTRAN format (3G). The data consist of the
Xx-, y-, and z-coordinates for the four corners of the rectangle,
one set of coordinatex pver lire. The corners are described in the
order that they wuuld be scanned in traveling around the perimeter
of the rectangle in a clockwise direction. In this sense, the
rectangle is assumed to be facing the user. Fo. example, the
coordinates:

0.0.0,

1.0.0,

1.0.1, and

0.0.1,
describe a square, one foot on a side, situated on the centerline
of the runwav oriented with one side on the centerline on the ground,
and one side vertical at the origin. The "front'" of the square is
facing in the positive y-direction. Sece fiyure example (Figure 2).

The program will then erecute the simulation, output the new
filc, and terminate. Multiple runs, scatterers and input cases may

be set up using the usual hatch control features,
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5. CD1 DETERMINATION USING GLDCDI

The output files from ILSVEN and MOLE contain the complex
field intensities for the carrier and sidebands for the cases
simulated. For analysis purposes the user would usually wish to
sze the CDI's produced. The difference hetween these and the
correct CDI's is the derogation that would affect the pilot in
the case being studizd. This CD! generation is done by GLDCDI.

The prcgram will calculate the CDI for soth the static case and
for a dynamic case using the smoothing time constant input in
FMAKE.

To operate the program the user runs GLDCDI. The program
will request:

INPUT FILE NAME:

The user then types in the name of the file (generated by ILSVEN or
MOLE). The program will then request:

OUTPUT FILE NAME:

The user then types in the name of the file to be used for the output
file. The program will then execute and terminate. The output

file contains the CDI's static and dynamic for both the simulation
and the ideal ground case. The various CDI's may he graphic using

GLDPLT.




6. FMAKE PROGRAM DESCRIPTION

FAAKE is a fils generation orogram used to create input files
for ILSVEN. It is designed to be used interactively. The user
starts by running the program. The program will respond by typing:

INFUT SWITCH:

The user then types in a single character switch, followed by a
<CR>, for the file he wishes to generate. The program will then
respond with a request for the input required for that file. If
a blank is used as the input switch the program will terminate.
If any character other than those explained below are used, =n
error message wiil be given. After each file is generated, the
progrem will return to the switch input point thus allowing the
user to generate the data files for many simulation runs in one
sitting.

(N.B. All units are in feat unless otherwise stated)

6.1 SWITCH: Y

For this switch (Y), the program will type:

INPUT YO, LAMBDA:

The user then inputs in free field format the y-offset (i.e., the
y-coordinate) of the antenna elements and the wavelength of the
carrier, followed by a <CR>. The y-offset is the distance from
the base of the antenna to the centerline of the runway. As this
information is required for both the antenna description and the
flight path, it is input with a separate switch to avoid repetition.
6.2 SWITCH: G

This switch (G) is used to i1nput the ground description,

The program will respond with:
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INPUT GROUND FILE NAME:
The user ther inputs a <five(S) character name for the ground
description file, followed by a <CR>. ILSGLD requires the ground
file to be called GRND.DAT. (The .DAT extension is a system default.)
FMAKE allows the user to generate several ground files with different
names at one sitting. Then by using system renaming commands, a
single batch job may be set up that will run many simulations without
further user interactions.

The program will then type:

INPUT GROUND LABEL.
The user then inputs up to 40 characters to be used as a label for
this ground description. lhe label is carried i1n the ground de-
scription file and will be placed in the output file hv TLSGLD.
1t allows the GLDPLT program to label the plot< with the ground
description. This is necessary if a batch job generates plots from
more than one simulation.

The program will then type:

INPUT GROUND SEGMENTS. STARTING FROM ANTINNA  GIVE CONSLECUTIVE-

LY EITHER Y AND I INCREMENTS OR THL LuNGTH AND ANGLE FROM

HORTZONTAL IN DEGRELS, SEPARATED BY A IZERO. HIT CARRIAGL

RETURN FOR LND OF DATYA, OR IF THLRt ARt NO MORI STRIPS.
The user 1nputs ground strip end point< in etther Cartesian or
polar increments using two or three “i1elds respectivelv. lhey
are input 1n floating free field format followed by 4 <CR . The
first point 1s taken reiative to the origin and 1s the near edge
of the closest strep to the antenna. The <second point is the

far edpe of the first ~trip and the ncar edye ot the second strap.
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This second point is relative to the first. This will continue for
additional strips until a <CR> is hit with no data, at which point
the program will return to the switch input. TFor example to input

this profile:

——t®_tilt /’
]
1200 170
100° J
-—2400"
1000

The input would be
0.,0.
1200., 0., -.6
0., -100.
2400., 170.
There is a maximum of 20 strips allowed in both FMAKE and

ILSGLD. This is determined by array sizes and could be changed if

decired.

6.3 SWITCH: P

This is used to generate a flight path file., The program will
respond:

INPUT FLIGHT PATH FILE NAME:
The user then inputs a five (5) character file name (the name must

be exactly 5 characters). ILSGLD requires the flight path to he in
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a file called PATH.DAT (for explanation of multiple files see
SWITCH:G). The program will then type:

INPUT FLIGHT PATH TITLE:
The user then irputs a title, using up to 40 characters, for the
flight path., This is used as a label on the plots ouput by
GLDPLT. The program will then type:

INPUT FLIGHT PATH TYPE:
The user has a choice of two flight path types, linear or hyperbolic.
For a linear flight path, typa a <CR>; for a hypertolic path type
a 'G' followed by a <CR>. When it is a linear flight the program
will respond:

INPUT X0, YO, 20:

The usaer then inputs the x-, y-, and z-coordinates of the first
receiver point in free field floating point format followed by a
<CR>. The program will respond:

INPUT XF, YF, ZF:
The user then inputs the final receiver location in the same way.
The program then types:

INPUT # OF POINTS, VELOCITY, TIME CONSTANT:
The user then inputs the total number of receiver locations desired
in integer free field format, followed by the velocity of the air-
craft in feet/sec. in floating point free field and the time
constant in seconds (usually 0.4) used for the "inertia" of the
receiver in dynamic simulation. The program will then generate the
data file and return to the SWITCH POINT.

The actual ideal surface of zero CDI is a hyperholoid of two
sheets whose axis of rotation is parallel to the z-axis and passes

through the antenna, For comparison purposes it is convenient to




have the aircraft travel along this surface and see how the real
CDI deviated from 0. If the glide path is used for linear flight
in the near field (between threshold and antenna) large CDI's will
occur because of the hyperbolic shape. The program will aliow the
user to gererate a hyperbola which is the intersection of the ¢

CDI surface and the plane containing the runway centerline parallel
to the z-axis. To do this the user types a 'G' for the flight path
type. The program will respond:

INPUT XO, XF, H:

The user inputs these in floating point free field format
followed by a <CR>. XO is the x-coordinate of the initial receiver
point ‘YO is zero and Z0 is specified by the hyperboloid), XF is
the x-coordinate of the final receiver point. H is the height of
the main carrier element in the antenna array. The program will
then respond:

INPUT # OF POINTS, VELOCITY, TIME CONSTANT
These are input as above. The program will generate the file and
return to the switch point,

6.4 SWITCH: A

This switch is used to generate the antenna description file.
The program will respond:

INPUT ANTENNA FILE NAME:

The user inputs the 5 character file name. The program will type:

INPUT ANTENNA DESCRIPTION:

The user inputs a <40 character antenna description to be used as
a plot label. The program will then type:
INPUT ELEMENT VALUES®




The user then types in, in free field floating format, a maximum

of 8 fields followed by a <CR>. The fields have the following

use:
field # use
1 x-coordinate of element (usually 0)
2 2-coordinate of element (height)
3 real amplitude of carrier
4 imaginary amplitude of carrier
5 real amplitude of 150 Hz side band
6 imaginary amplitude of 150 Hz side band
7 real amplitude of 90 Hz side band
8 imaginary amplitude of 90 Hz side band

This element inputting is repeated for each element. After the
last element is input an extra carriage return is typed. No
y-coordinate is input for the elements. This is because nominally
all the elements have the same y offset (the value input as YO
under switch:Y). However, a small offset correction is applied
for near field ccrrection. An explanation of this correction may
be found in part I (see discussion preceeding Eq. (33)). This is
automatically done by the program. As the first element input is
assumed to have the correct offset, it wiil always have a value
of YO. Thus the main carrier element should be input first, for
example, a null reference antenna was input as follows:

INPUT SWITCH: Y

INPUT YO, LAMBDA: 300., 3.




7. GLDPLT PROGRAM DESCRIPTION

GLDPLT is a plotting output program to graph the CDI informa-
tion from GLDCDI. The user runs GLDPLT which then types:
INPUT FILE NAME AND AXIS TYPE:
The user then types in a 5 character (left-justified and blank
filled to 5 characters) and two integer fields in free field
format. The first integer is the switch for x-axis type and the
second integer is the switch for the y-axis. The y-switch has
two values, 1 and 2, the x-switch has three 1, 2, and 3; any other
values will terminate the program.
The switches have the following use:
y-switch=l this plots the static CDI values
y-switch=2 this plots the dynamic CDI values
x switch=l this uses the altitude angle, in degrees
measured from the origin of the receiver
point as x-coordinate
x-switch=2 this uses the x-coordinate of the receiver
as the x-axis
x-switch=3 wus2c the time in seconds, at the receiver
point, as the x-coordinate.
After the input, a plot is generated and the program returns to
the input and asks for the Jata for the next plot. The user can
give the same file nam2 tn plot the data differently, or a new
file name can be given. This would be done when multiple runs
were done before plotting, the output file from each simulation

run carrying its own name,

21




INPUT SWITCH: A

INPUT ANTENNA Fi.® NAME: NULL
INPUT ANTENNA DESCRIPTION
NULL REFERENCE ANTENNA

INPUT ELEMENT VALUES
Y 0., 15., 1., 0., .4, 0., .4, 0.
0., 30., 0., 0., -.12. 0., .12, 0.
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) 1 DINENSION ILABL(S)
g — 2 OImENSION 1PTDAT(3Y)
3 COMnON /'L'T/ Nﬂl.llnu.llﬂlaﬂlf'.RILYJVNUJVNI.lva.lVLYo
4 IRZEN RENNAEFT REL T MTup ATHX, RTFT,RTLY,
] SAIMM ATMX,ATFT, ATLY, ARUN, ARNY,ARFT ,ARLT,

R W JARIN,ADIN.ADRF.ADLL, S
7 QADRN,ADRL, ADRF , ADR
. EQUIVALENCE (1PTDAT(1),N%P)
9 TP ICLIT COMPLEX (C)
] Y | DIMENSION X(28).Y(23).2(20)
11 DIMENSION €T2(28),CF2(28),CF3120)
1 —2_  _____ INMPLICYY DOURLE PRECISION (D) . ... .. _ .
13 COMMON /REC/AX,RY,NE AT, NS]IZF
—As REAL LaniDa .
13 COMMON /GROUND/ K,X1(29),21028),%209/20),22(8/20),1€L
—— 18 COMNON ZANT/AX.AY.AZ.LANBDA.DAK.DPL
; 17 COMMON /VALZ HR, W]
18 e L .
p 19 c TMIS VALUE OF Twg 1 1S INITIALIZED THIS WaY TO AVOID USING
.28 € ALOCK Da%a
u DP1s6,2031053871795864769
22 c
! 23 (4 THIS OPENS THME OUTPUT FILE
__u___” —e CALL DPILE(1,'STRIP') _ —— -
— 28 c THIS SUBROUTINE QPENS TME FLIGHY PATH PILE AMD RETURNS WITH
' € TWE FLIGMY PATH PLOT LABEL (ILABL) AND TINE CONSYART (Tau)
. C THE FILE WAS SET UP WITHW JOVAAX SO THIS SUBRQUTINE AND INPUT ARE
. ] € USED TO PACILITATE MODIFACT!ONS
n CALL IPCILABL.TaWY, . . __
n n 1000 FORMAT(8A3,F)
. .. gg‘ e WRITE(L,1008) 1LABL,TAY
1) ¢ THIS SECTION INITIALIZES SOME CONSTANTS
33 LLTY ]
_is € .
3 3 THIS SECTION INPUTS TwE GROUND STRIDS OECSRTPTIONS
n CALL IFILE(2D,'GAND ") e
" READ(20,1088) 1LABL
.8 WRITE(L,1008) [LABL
4y READ(20) X, X1,81.,X2,22
\ :' — CALL RELEAY <2 e
‘ o4 ¢ THIS SECTION INPUTS TWE ANTENNA FILE NAME 10 BEUSED )
' 1) C AND THEN INPUTS THE ANTENNA ELEMENT DESCRIPTIONS
—4 WRITE(S,2004) ]
[ 2001 FORMAT(' INPUT ANTENNA FILE NAME:D',§)
f — 4 READ(S,2008) LLGL : e
7] 2008 FORMAT(AS)
} N CALL IPILEC20,]1L0L) B
53 READ(20,1008) ILABL
- _;x MRITC(L,1000) 1LABL
3 READC28) LAMBOA, uu.mn.m».zm.crm) CPaciy CF3(l), Tog,NEL)

vy -

-
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94 WRITF(L) LAMBOA,NEL, (XCTI), VeI, 2CE),CF¢T).CPRUID.CPILL),108,AEL)
- CALL RELEAS (28
% SORT2LE1 . /SORT (2,0 ANBDA)
- % TENPRsL ANSDA
1 L) OAwsnP/DBLE(LAMDA)
1 __.3_._____: _SANsSNGL (DAK) e et —— e e e e
— 4 THIS 18 THE “aln LOQP FOR THE SINULATION, TeE RECEIVER
[ 1] C LOCATION 1S READ In BY INPUT, THME DATA IS In CONNCN °*REC’
4 I C THME INPUT BEING DONE BY JOVRAX, IF THERC ARE NO MCRE RECEIVER
M C POINTS THE SUBROUTINE RETURNS TO 200,
.__.__u_____mc L CALL INPUT(S208) _ . . L e e e e e =
%
——aT . 4 THIS SECTION INITIALIZES THE COMPLEX AnPLITUCES FOR
(1) C THE RECEIVED FIELD AS FOLLOWS:
A c crRy CARRIER wiTw *NEAL' GROUND
” [ cFR2 158 WE SIOCBAND WITH *REAL' CROUND
—Th & CEWS SOMT SIOEBAND WITW ‘REAL' Q8QUND . _ _ . _
72 4 crst CARRIER WITH *IOEAL® FLAY COUND PLANE
.. c cFe2 1SOME MITH " 1DEAL’' GROUND
74 4 ({4 }] 90 MENITH *{DEAL® GRIUND
—— CFrie(r,.0,)
5 76 CFR2e(0.,0.)
— CPR3n(a..0.) - - . e - ..
] " CFS1n(n..0,)
4 [ _Z’ Cr'l'('..'.)
B ° (] ] CFeYoin. 0.)
_ . M R2:SART (RXORXeRZENE)
[} c
. —h . € THIS LOOP S OVER THE ELEMENTS OF INT AMTENM) - .
[ 1] C THE COMPLEX FIELDS ARE SUMMEN IN CFR1,CPR2 ETC,
.; p =' 00 3 IgLei,NEL
[] c
3 - n ¢ THESE ARE THE LOCATION COORDINATES OF TNC ANTENNA ELEMENTS
(1] C AND CONSTANTS USED IN THE STRIP INTEGRATION
N | B AXsX(1EL)
([} AYsYllEL)
" AdstlEL)
” DELXoRX~AX
I } | DELYORY-AY
! (1] OEL2oR2-aA2
K — ORaDSANT(DELXoDELY «QELYSDELY+DELZ0DELE) -
1 % R=SNGL (DP)
” DR=D®e0AK
” fLastR/0P}
’ — €
100 c THIS SECTION INITIALIZES MR AND W] YO INCLUCE TME
b AL £ SEMI-INFINITE REAR GROUND SLANE .. .. _ . -
02 TEMP2aDR-0DLE(FLOATCIL) ) ODPI
——i83 TEMPOR294A
184 FLaSORT(TEMPOTENPeAYOLY)
‘ F2e-AXaTEMP/(R2eF1)
106 TCaSORTY(1,0AYOAY/(TEMPOTEMP))
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132
133
134
139

1y?
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145

14

147

...148

| 149
' 199
' 161
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L TALI TY

R1cneTC
SSSONT((1./7R261,7A8V/(TCoTCOTC),
Gy T0eTHORLeN1e8)

TEnPsS.xeFy

SFaSIN(TENP)

FCaCASITENP)

TE“PaAZeC/DAK/F2

MR AND M] ARE THe Real anD tmaGiuaRY PRATS gF TME CONPLEX

TGAIN' FACTOR OF Tus CRCUIN SURFACE SCATTENING TO YHE MECIEVER
LOCAT oN

MR TEUPO(SFeFL/(DaAKETD))
HIsTEMPe(FC-SF/ (DAKe® ) )

THIS SUPROUTINE SuMS THE *GAlN®' FPACTOR FOR EaCr STAIP OF

£ GROUAD SURFACE

Ca L SCAY

THIS SECTION INCLLNES TWE EFFECT OF THE DIRECT RADIATION FAGH
ANTENND ELENENT AT THE RECE!VER
HR3QeSORTL
Hisu]oSORTL
TEMPRDEL X/ (ReR)
SFaSIN(TER®2)
FCaCAS(TENP?)

cTEMP 1S TWE COMPLEX GAIN FACTOR INCLUOING aLL RADIATION FROM

THIS ELEYENT

CYEMPECMP LN (-TEMPOSF oman], TEMPOFConRoti]) e, S/ AMBDA

TH1S SECTION ACCUMULATES "HE FIELDS nF THE VARIOUS FREQUENCIES
CFSL1aCFSieCTENPSCF(]F )
CFS20CFSO+CTEMPeCFUIFL)
CFSIeCFSIeCTEMPOCFIIIEL)
ALONESAKS2 ,#A2ORE/N
CYENPRTENPe, S/ AMBDAORMPLY(~SF,FC)e

1CHOLYL(1,~COS(ALPN)),-SINCALPH))

CFR1aCPRICCTEMPOCFL(1EL)

CFR20CPRACCTEMPOCF2(1RL)

CFRISCFRICCTEMPOCFS(IFL)

CONTINUE

WRITE(1,2003) RX,RY,RZ,RT,CFRy,CFR?,CFAI,CFSi,CFS2,CF83
FORMAT(4F,/,6E13,6,/,AE13,8)

GO Tr 201

THIS 18 THE TERMINATION SFCTION, TME INITIaL RECORD ON
QUTPUT FILE IS WRITTEN AND "HE PROGRAM TERMINATES,
CALL RELEAS (1)
CALL EXIY
STop
ENn
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3 [+
I ¢ THIS SUBROUTINE INTEGRATES OVER THE SURFACE STRIP OEFINCD
3 C BY X$,21,%X2,82 IN COMMON 'SEG', TO GIVE THE FlELO EFFECY
.. 4 C OF THEANTEWNA CLEMENT [N COMMON *ANT' aAY RECIEVER CEFINED
[] C IN COMMON *REC', THE VARJABLES ARE AS FOLLOWS:
9 — . C . AX ANTENNA X-COORDINATE - - R
i I} [ AY ANTENNA Y-COORDINATE
i S ¢ A2 ANTENNA 2-COQROINATE
- ’ ¢ LAMBOA WAVELENGYM OF CARRIER
—d ¢ AK THOep /L AMPDA
11 4 pP1 THOeP] (DOUBLE PRECISION)
12 £ .. ..RX RECEIVER X~-COORDINATE . . .. e .
13 (4 (14 RECEIVER Y=0ORDINATE
— i 4 LT RECEIVER 2-COORDINATE
19 ¢ HR REL PART OF *GAIN' FACTOM
Y 4 W1 IMAGINARY PART OF ‘GAIN' FACTOR
1?7 ¢ 4 LEADING FOCE OF STRIP'S XoCOORDINATE
— A € R $1 LEADING 2-COORDINATE N .
L) ¢ X2 TRAILING EDGE X~-COORDINATE
. an ¢ 22 TRAILING 2-COORDINATE
4 21 € THE INTEGCRATION IS PERFORMED BY A MUDIFIED TRAPI201D RULE,
— a2 C THE SPACING SETWEEN POINTS ALONG THE VARJABLE OF, IATEGRATION
23 C 18 VARIED RY THE RATE OF CHANGE OF THE {NTEGRAND,
! . ——lb SUBRQUTINE SUM
: 25 COMMAN /8EG/ X1,28,%2,72.N
26 DOUBLE PRECISION AL, A2,81,02/XL,AY2
27 REAL  JR,JI,JOR, JOT, JNR, N
.20 REAL LAMSOA
29 DouURLE PRECISION ax,9P1,0R
_— COMMON ZANT/AX,AY AR, LAMODA,AK,DP]
3 COMMON /REC/RX,RY,R2
.. COMMON /VAL/NR,H]
33 REAL L3.LED
34 ¢
1 ¢ THIS IS THE INITIALIZATION SECTION
—3k AY2aNBLECAY)ODBLE(AY)
» AKKEBNGL (AK)
h1 SFsid-21
3 Ctex2-x1
.48 ¢
L} c XMAX 19 THE LENGTH ALONG THE SURFACE OF THE STRIP

—42 AMAXSSQRY(SESSEoCECCE) -

. 43 c
. .. 44 ¢ THESE ARE THE SIN AND COS OF THE ANGLE TWE STRIP MAKES WITW
(1) C A HORIBONTAL PLANE
! U T SEoSE/xXMAX
L 'Y CEaCE/AMAX
' 44 JReg, . . . L -
, T3 MITH
) S | I ¢ . . .
[T [ XL 1S THE VARIABLE OF INTEGRATION, 17 IS THE ODISTANCE
— } c Lonox:ug SURFACE OF THE STRIP STARTING FRO™ THE LEADING LOGE
P g,
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ILSVEN,F4

Fap

IO

ey L2 Xs] 2]

OGOy oOn oo

v27(36?) 22-APR-76 11193

LT 31
1789

THESE ARE THE LOWER ANF UPPER BOUNDS FOR THE SPACING BETWEEN

POINTS ALONG TWE VARIARLE OF INTEGRATION

L3s LAMBDA/24,
L12s28,0LANEBDA
ALsRYXeX1
A2aRE-#1
flaxl
B2s1-A2
ASAL
TEMPRA?D
An SQRTCASASTEMPE ENP)
-1}
TEMPSB2
As SORT(ROBeTE, "2T1FMP)

JEMPRALB .
DR-DSORT(D|LE(T[NF)ODﬁLE(TENP)oDBLE(&VlAv))
CspR
DRsDReAK
1spR/0P1
FanReOALE(FLOAT(])10DP]
CsC/TEMP -
OsCed
RaCed
SuSORT((L,7Ae1,/B)/C/C/0)
G=A1/D/D/R/R/S
TEMPSG/ (AKKSD)
CFaLOSLF] - e - ——
SFeSINIF)
JORgGaCFaTEMPOSE
JOgeBeSFaTENPacCS
APg(onseCE-AR0SE) /A
BPe(N1aCCeP20SE)/B

Fp 18 THE DERIVATIVE oF THE PMASE FUNCTION

Of THE INTEGRAND

FPaABS((APeBP)/C)

oL 18 OELTA XL
DA sL3/FP
1F(pL ,CT. L1@) OLslLin
IF (DL JLTe L3) OLELY
XL eXL eNL

THIS |8 THE LOOP OVER THE SURFACE OF TME STRIP, XL IS

{NGREMENTED BY DL (OF VARLAGLE SIZE YNTIL THE ENQ OF THE STRIP.
18 REACHED (XMAX)

CONT INVE
THIS SECTION CALCULATE VARIOUS TERMS USED IN EVALUATING THE

INTEGRAND, THE. AMPLITUDE AND PHASE FUNCTION
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L var(369) 22-APR-76 11109

107 C ARE EVALUTATED SEPARATELLY, TME OERIVATIVE OF THE PHASE FUNCTION
AN C IS EVALUATED TO ODETERMUINE THE SIZE FOR OELTA X
109 DLSESDL*SE
—- 110 OLcEeDLoCE
143 Aleal-DLCE
—t42 . 20a2-DLE - - - fe e et e
113 81ePt+0LCE
— Al4 82:82+0L8¢C
113 Asal
— 118 TERP=A2
117 As SORT(ASACTENPOTENP)
14 e BB . L el et e e e e e
149 TEnPel2
.- 428 8 SORT(DsReTENPOTENP)
121 TEMPRACB
- 122 DRsDSORT(OBLE(TEMP)oDN E(TEMP)«DBLE(AYOAY)) _
123 CaSNGL(DR)/TENP
324 ORaORPAK
125 19DR/0P}
— 12 [
127 [ ™IS IS THE PHASEE ANGLE *MODULO THO P'e
128 FoDReOBLE(FLOAT (1)) eDP!
129 DsCen
—a38 . Raced . .
131 SsSONT((L,/A%1,/8)/C)/C
4132 GeaL/(DeDoReReS)
133 [
134 c THIS 1S THE AMPLITUDE FUNCTION
13 TEMPG/ (AKKSD)
e e e CERCOSCFY .. —— .. - e e _
137 SFeSINLF)
4
13 4 THIS 18 THE REAL PART OF TME INTEGRAND FOR THE
- 144 C INTEGRATION VARIABLE VaALUE OF Xi
141 JNRsGoCF «TEMPOSE
—14 . L. . - R e e - .
143 ¢ THIS 1S THE IMAGINARY PARTY
144 JNIsGeSFeTENPeCF
149 TEMPODL
... 340 [
147 [+ THESE ARE THE REAL aN IMAGINARY PARTS OF THE THE SUMMATIOM
— ik C OF _THE TRAPIZ0IDS MAKING uP THE APPROXIMATION TO THE INTEGRAL .
149 JRaJRe (JORO JNR) S TENP
..484 JlaJletJOleUN] ) o TEMP
194 IFCIT NE, ) GO TC 2
JORSINR
193 JO1= Ng
e AP (At OBE~A2SE) /A .
198 99 ({B1eCEeP2e8E) /N
494 [ .
197 [+ FP 18 THE DERIVATIVF OF THE PHASE FUNCTION
_...13_ FPaaBS((AP«BP)/C)
1 .
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ILSvEN.Fe Feg

J2703s0)

22-4PR<78

13189

160 4 AL 1% MELTA X AN 1§ LIMITED BY TWE MOUMDS LT,L12

183 oLaL3/rP

162 1F(0L .GY. L18) OLsLte

3163 TP oL LY L3 OLs )

164 NXan¥ey

149

166 4 TWE vARTAGLE OF INTGRATIOU IS INCREMENTED aNC 1f Tug END OF Tug

167 C STRIP 1S REACHED TWE LaST TAAPI0IC 1S ADDED

160 LITIRLIN

149 1F¢ 2L LT, Xwax) 6C *7 4

170 OleX™ANeDL XL

pV 7Y ALSX*AX

172 1Ta2

173 0 T g

174 4

173 ¢ THIS SECTION Q08 Twf FIELD CFFELY FROm TWE STRIP TO THE

174 € “TaL PLELD UM AND TEw SURROUTINE ‘CAYINATES

je44 4 CONTINUE

178 NeNX

179 TEUPo((25-AR)oCE-Y108F)/2,

180 HRaube yRoTEHP

101 Hiswle tetEue

102 RETUMN

103 3.0]
CONETaNTS
’ 209400287070
COMuON
xi /8E6 /o2 2 1566 ey 1] 1886 /.2 22 1866 1Y
ax IANT /ep AY AN 7el Y] IANT /e LAMBDA  /aNY  /e}
Lld} JANY ey L} IREE sed oy /NEC /ey a INEC /e
! VAL /ey
SLRPROCRANS
o0LE OFM, 3 (1118 L LM SR>  nia.2 arwm.2  OFD.2 1DINY  FLOATY ors,8  ©0FD.s
of%, 8 DFas,4 L2 ADS 0Fav.2 nFs,2
SCALARS
UM 1964 Ao 1288 av $ AKX 1087
SE 1070 7 3 [ 3 ) [ 1074
i [} XMAX 1272 L 1873 91 107
A1 1077 1 1199 L3 110 LAMBDA 3
Al 1103 ax [] A2 1109 L] 2
02 111 [} ? A 1143 Tinp 1114
on 111 ¢ 1122 1 1 orl [}
0 1123 L] 1124 L] 1129 ¢ 1124
tF 113¢ JOR 1y 40! 1132 L34 13
[ 1138 o 1138 nst 113 ouLCE 1149

1.SVENFe fep 12P0362) 22-APR-T4 11109

FLY 142 N 4 it (] L1 1
ry 1

38

AK
uh

cos

ax

/9366
/ANY
(ALY

/o8
/04
re8

OFM. e
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21
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T

(1
123

[1)

"
47

173

79
(3]
”

74

158
122

162

132

”
2

(1]
bl
138
(1]

168
109

]
112
124

113
114

[]]
68
132
199

178
”
13¢

168

"
141

11?

143
141

194/
169

17¢
178

[24
116

110
e

”?
130
164
138

110
128
Te

jt )

163

109
144

129

72
144

179
1348

i

154

18
198

149

1

164

194

3

77
143

n

39

th

101

123

144

199

”
14¢

pt i}

130
17

162

124

17

[
19

1%

120

21

19

(1]
£y )

1

138

19

P

bt

116
M

P O

394

198

? 110 120
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Y518 VALUE OF Ywo BT 18 InITIACTNED YWHTE Wa¥ Te AVOTD UBine

READ(21) LaMBOA,NEL, (X(1),YC(1),2C10,EPL01),CPR¢1),CF (1), 108,NEL)
_URLTE(Y) Lannou.utL.(xtx).vt1).!(x».crxtx).cr:(x).CFS(l).ln:.ut;)

HOLE,.Fe Fa0 var(368) 23~APR-7§ 13:99
Ty T T T T oIwENE ToN TLABL )
2 DINENSION [PTDAT(IY)
3 CONMON /PLET/Z NRI,RXMN, RUNX, RAE T, RUL T, RYuN,RYNX,RYFT,RYLT,
4 ARENN RENN, REFT, REL T, RTHN, RTHN,RTFT,RTLT,
3 2Afﬂﬂ.lill.ltff.A!LY.IIHN-Alﬂ!.lif?.aQL?,
Y _uoxn.aou.mr.anx . L
¥ AADRN, ADRY, AOWT, 4|
B touxvg;:uct (IPTOlT(;).UIP)
’ WLt conbilix (&)
19 olugysjon X(20),Y(20),3(28)
1;_ ?;N¢N3!0N e't(:.’GCFtlzl).CVS(Zl)
I * - 'EU!L%EI’I
13 NMON /7 %%"k.av.! .ns%gt
14 REAL LAMBDA
13 Connnn IANYIAI.AV-A!oLANlDAoDAK.DPl
16 COMMON /VAL/ MR, N1
17 COMMON /GRND/ P(3,4),N(3)
28 C SLOCK DATA
2 0P126.2831053071795044749
4] WRITE(S,2001)
23 2004 FOQNAY(' INPUT FILE NamMEI1',$)
i {2 9,2008) ILOL . S,
£ 1] “2800 ? IN T(AS)
t{] CALL IPILE(21.1L0L)
27 WRITE(S, 2002)
23 2000 FORMAT(' OUTPUY PILE NAME:',$)
-;;- :an(!;::zz;LleL)
31 "AOC!I.‘“I) 1(P(1,J),193,3),J481,4)
32 4008 FORNAT(4(3§,7)) _
3 READ(24.1000) 1LABL.TAU
L] WRITE(L.4000) 1LADL
1] 00 3 11,2
—-38 . READC ) ILe0L
37 3 WRITR(1,1000) 1LABL
_ gs 1000 TORMAT(BAS,F)
4
43 OAX=DP1/7OBLE(LANGDA)
4 20 REA ﬂ!lhl!!!-“ﬂ'g!!’ RY,RY,RF.RY,
43 1CTRy,CPRE,CFRY,CPSy,CF82,CF 83
4 2008 '°lul!l4':lnQ!:J.O'/ootta.b’
49 READ(9,3000) P
4 3000 FORMMAT(3G}
4 00 5 jei,NIL
“ . AReXtly . . __ ______ . _
1] AYeV{l) )
. Aledil)
9 CTenPa(8,,0,)
11 CALL INTRR(CTEWP)
93 CTeCYEMPOCPL(])
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oLk Fe Fab v27(348} 23-APR-1p 13192 _

[T} CFRyeCTRLeCT
1 ] CFgaecrsaect
% CTeCYENPOCF2(T)
L1 gragpCrRgsc?
0] CEgRelrsdet?
. ] GrecYEePeCFi(l) ——
y o crg3ecrssecy
" CFRYBCTRICT -
; 0 s CONTINUE
[ 1] WR{TE (1, 208%) -u.nv.nl.nV.cruz.:rnz.cr';.cVSx.crsa.crsa
4 :; [ IREIN] 39
¢ P
! » [ THig 18 THE TERMINATION SECTICN, Tuf INITIaL RECORD OW
%] ¢ twg OUTPUT FILE IS MRITTEY AND 'ME PROGRAN TEAMINATES, e
(1} 200  CALL RELEAS (1)
; (1] caLL Ex1Y PR
LT s
ISR U B 1.3 - e - .- [
CONSTANYS —-
F ] 203622077325 1 190842199043 2 99028700923 3 zeoesdesniey 4 aptesesIN? .
! s 0000800099
F - - e o At o
COmMNON
SRe IOLXT /el XN JPLRY e} "yux IPLXY 702 L1118 LY 83 Lt IPLXY /e
nyny IPLXY oS RYNX LAl ey A4S JEAS S RYL? L AL "Ry /PLXT  /el3 - ——
agnx IPLXT /a3 (1184 JPLRT  /e)d L1180 XY /e1d RYMA IPLEY  /e18 Laie] IEY fedd
v _ oTFY /KT /e3Y wILY IS NLY ALN VLS ALY L VIS ANAL ] AlFY /RY _702)
afLe /T Je2b AN ST 038 SReX IPLXY  /e28 1a1 AT 1Y AR IPLET /030
{ ABIn  /PLXT /elL 1 L LS AR ] aQlf  /PLXT /438 ADIL /RLAT sel4 AORN /PLET /038 P
] Abx FA I8 AR X 1) ADRF IPLXY  [e37 [LL{Y LAY /ead " IMEL 18 L34 RES /)
- al JOEE /o2 L MEC /o) \gLiE  /REC /o4 )] AL [} JINT L -
- al JANT /o2 LAMBNA  ZANT /63 DAk IANY 724 o0l JANT 1o wR VAL el
N t “l VA7 TSN E Y 4 FONND /o8 . JGANE /424 1PTOAT  /PLXTY 10 e e e
[
8! . SURPRCGRANS -
P i PORRE, LJOFF  ALPWO. ALPWLL IFILE OFILE  ALLIM, FLBVY. FLIRT, siNuR, OBLE ofu,2  END, INTRZ  CFM,R i
L sELEAE EXLT
SCALARS
g} ) 118 18 e 1 a7 9 2L TAY (1%}
LA"aba 3 NEL 411 DaX [] “w | ] L3 1 I
1} H at 3 (11 (1% ) (41 H “s 14} %7
\ [AA T 1 31 [{a71} 423 cre [} ] A [ ] AY 1 e
ad ? erene 427 (1 [E19 (L1 (] XN 1
. XWX ? RafY 3 WLy 4 RYNN 3 L4 S ) -
0 ' (1144 b [ 11R 1 18 REMN 11 (11} 12 "irY 13
3 At e T apx 1 AR ] At R
: LY HEY (L1 7? [31A4 F}] (118 24 ARmN [

e
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S it
o
(o]




i e e

L

Sl

PR R TN
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ahny E
1114 N
A0AL o
sRiftavg
ILABL 433
cry L
Ange 3
ADSL 3
. -ADSN N |
ADIX 3
ADRF 3
ADRL 3
ADRN ]
ADRX 3
—_— A
AlLY 3
Al 3
M H
TTanr Fl
___Agu_. —~-1
ARy 3
ARuy ]
X 19 Y]
- AY__ 13 “°
Al 13 b4
S |5 WV ' G 3 _ a9
cre 11 3 «
- Lf3 i b4 4
crmy a« 4 3
crae 42 $? (1]
cFng L1] [3) [
—2 % A3
113 (1] 9 »3
N4 H 42 [} [ 14
(34 1 2] 94 1 1]
L1gn0 " L2 $3
[T 19 "
—
LY . "
[LL]] 1
J“ i
[ i¢
— — 3 L 3
[¥ ¢
16 W 1 33 3
[N 1Y 24 3 ¢
INTRg 52
I1PT0at 2 ]
AN T ﬁ [t 3
N 134
wg » “ o
WRP 3 1
NS1le 13
- ... 38 .
[4 [%4 34 43
(Y14 3

23-400-7¢
ARFY ”
18 2
wie o
P01
cr2 (7 14
a
%
L 1]
% 14
11 ”
- - e
3 b 1
30
. o

15133
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R
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REC
RELEAS

atry
’TLY
[INN
ATHX

axry
[}{8
RXMN
RXMX

(1{3]
RYLY
RYMN
RYMX
L]
nire
RE,Y
REWN
Adnx
AU
vaL
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iener
00?
{134
20020
20099
30020
(1] 1ld
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SUMRAYTINE NORwAL (V3 ,V2,V3,Ve.R)

DINCUSION VI(3),V2(2),VBL1),Vel})

ev(1)=v(L)

XJavI(grevyiy)

YievD(2)eVe(D)

Y2av3(2)eViiD)

21ev2(3)=VL(3) _

F2ev3(3)=VL (D)

xavieda-vaeldy

5 10 Ysggonp-ex}

11 fongovg-viex?

p 12 REGQUT(NoXeVoVedoi) -

' 13 vaityeu/n
14 ve(2)ev/R _
19 ve(3)ep/0

! 1 RETURN »
1? o

GLOBAL DUMMIES =

L AL A X 3 1)

L1) 133 v2 13¢ L] 139 ve 136 L] 13?7

J SUBPROGRANS
senY -
SCALARS

NORMAL 141 X 142 Lt 143 vi 144 v 149
.- sl {:g L] 1?7 A 159 v i 152 . JR—

ARRaYS -

vi 133 v2 134 vy 139 ve 136
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L X 71 ) o
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L X B 1 J

pist
DSQKRY

P N

TENP
X

t bL4

e 4 8

nOLE Fa Fa2

v27(368) 23-APR-7¢ 13:953

BOUGLE PRECISINN FUNCTION DIST(R,Y)
DIMENSION ¥(1),Y¢1)
DOUBLE PRECISION R,7EmP
Rap
00 1 "103
TEMPaXtI)=Y(])
1 RzR+TEMPaTEMP
DISTSDSORT(R)
RETYON
END

GLORAL DUMMIES
X sé A 57

SUBPROGRAMS
pfM,2 DFAM,2 DSORY

SCALARS
Dist 60 n LY 1 64
ARRAYS
X 58 \ s?
1 8
8
5 [
3 4 ? 8
3 6 7
1 2 [
i 2 ()
] 7

46

TENP

65
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WOLE.E¢4 FOR ya7(309) 23-4PR-7¢ 13:99

1 SUBRBUTING INTR2C(CTEND)
I | DATA DX.DY/23..40./
] DINENSION XTA(3),2TA(S)
| OOUBLE PRECISION 010.028,R314.%28
[ ] COnPLEX 4D
_—t 106 ON1,088 ;
? €x CTEne,cCt,CCN.CCY,.CCX0
_—.A . 'hl. N LANBOA NL N2, N3
’ NN /76AND/ P(3.6),%(3)
.- 12 muuu:t SMCIIaNL)  MLD) N2),C(NEDI,NS)
11 D0UBLE PRECISION Dax, 0P}
— - L] L] - e
13 CONMDN ZANT/XA,YA,24,LANB04,0AK,0P]
14 EOUIVALENCE (P13,P(1,1)),(P12,P(1,2)),(P28,P(2,8))
13 EQUIVALENCE (P24,P(2,4)),(P33,P(3,1)),(P34,P(3.4))
_._4¢ CAL_YL§T .
1? onn Te8t/. TRUE ./
A LLIVUITPVRISWIPLISE N {1
19 Ytsu PALSE.
N | ] 1a2e2. o84
[ ™1aSNGLIDP])
28 AKgINEL(DAN)
3 CYEnPs(8..0,)
24 nguml — - -
1] 0GosM3T(0(1,1),8(3.2))
. 1%=069/0CLY
” PO LY. ) IXeelX
S—{ R IFLIX WY 1) I%a}
2 1 (1XeL)/2)02
S | | i
34 ATA(L)1e(P(s,2)-P(1,1))/0C8
.3 XTa(R)0tP(2,2)-P(2.1))706GH
33 XTA(3)10(P(3,2)-P(3,1)1/060
.. 3 QCaxXeXTA(L)*DELY
3 DGAVEXTAL2)oDELX
DCRZoXTALRIODELX ——
3 0GIsNISTIP(L,1).P(1,64))
| N | .
3 122081 /0EL0
! | IFCI A 0) Lde-12
4 1Fe19 LT, 1) tded
42 Ss o1)/72)92 e e m e
%] LESOCL/FLOAT(IR)
I ) - BIALL)etP(L,4)=P(1,1))/706
43 TTa(0)e(P(2,4)-P12,11)/7088
| . —  a()e(P{3, O1-P(Y,300/060 _
3 0GIXBRTA(L)00EL 2
[ ]
49 821!-1\“(;»33&!
- 00 3 lxuXsy,Ix
LT FXeFLOAT(INX)-, 8
g ASaP iy, 1) +FAeDCAN
93 YSeP(2,1)ePXe0CRY
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woLL ,Fe red varc3er) 2)-APN.74 13:58
e 2Sep (3,1 )00 100082
"9 D0 2 12%e1,17
LTy FRerL0aYEIR)-.5
Y ASsx8.rieDOLX
; L] v8,vSer2eOLY
L1] 25228+r 200012
] ] CCoe¥R XS
[ 1Y 44 X3 L 23 1)
(Y] TEupoyn-v§
. o3 TEwr2aiRels
.. TEupSainels
: * O'XS'OL[(¢8t0CCO)0°DLC(YCN’OVC"F)
* R2ePRLDBLE L TERPISTEVPT)
7 R AL eIQLE L TENP2eTEVPD)
0 R12a"RY
9 R22:7R2
” R 2sNGONT(ORY)
7" N233"$3RT (DR
72 LY ]
73 "2sR28
17 TEuPgvS-Vh
" TEwP2aiSeda
" T upSaiSeda
” ')'v"L[(tCNCC?)OHOU("."'"E"')
” Dlzaﬁlg-ﬁlLE('[n’lo‘tﬂ!;)
" Oﬂs-ﬂnsoﬂlLt('tniao'[~02$
LT ] N12s"Ry
" 022:2R2
LT D17e7SORT(0RY)
3 0223°$70T(DR2)
LY c1sDY8
(1) 323026 .
A L1} '1?-*201!0(V‘°VS)°(~!0130N30(!S~?1))O(ilclS)
3 (24 Fazafeende(xR.xS oA
: (1] tosno(l'n(;)oc:7ol'|(2)olvs—VA)-lvn(!)otis-lni)IB1
ay CEsA;a(l'A(;)occv-l'n(?)-(vs-VA)ol'ntS)Otl;o!A))luz
” 2355.(!7l(1)OCCQOIQA(R)O(Vl-VSlol?l(!)o(ll-!S))l.l
" :GSL;n(l'Aﬁx)tcc‘-:'t(2ro(vn-vevnl'u(S)o(!!oIS))1!2
[ 2] :OSlctl'cls)ocC7o!'A(2)O(VS-VA)oIYA(!)O(!S-!A))Icz
9 TO!U!'(!'A(&"CC"?'A(2)0('S¢Vl)0!'1(3)0(!S0ll))102
’" ccsoutl’tlt)-cceo!'nt?)o<v!-VS)o!VA(S)-t!l-lsr»/lx
L 1) COSU:-t!'A«])DCCO'}'A'Z)otvﬂ-vS)-!'A()!OIIROIS))Il?
" CuaC*S4-C080C
(3} CwuiefOta-COSGL
. ”" Cu2s20843-00SG
) (1] CH3eC0SAaL-COSE:
120 Ce20%PaC30
Y} C1eC"8n-CO8DL
182 c2sC*881.C950
( 103 C3eC"3981£0871
124 DiAsnyPeaK
) 129 p2asn22e7ad
186 Ripsyre ax
1 i Ay
1
1




HOLE P4 P8R var(3en) 23-APR-74 13:98

“r N2paR2000AK
188 102018/001 B
109 D15019=00LE(FLOAT(D) 1e0P]
118 10e020/0%] —
114 D2sD20e0ALECFLOAT(ID) JouP]
- R - 10sRL87D73 — —
113 lt-n.-n.l.!('l.bﬂ(lonouil
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-LLocnlfe Fas v27(3s2) 22-APR-78 14104 e e e
1 OIMENSION ILABL(S)
- 2 OIMEMSION IPTDAT(3S)
3 COMNON /PLXT/ NAP,RXHN, RXNX,RXFT, R T, RYuM, RYNX , BYFT,RYLT,
4 IRZNN,REMX REIFT, RELT ATHN,RTNN,RTFT,RILTY,
] 2ATMNATMX,ATFT ALY, ARMN,ARNY, ARF Y, ARLT,
R M, JADIN,ADIN.ADIE.ADSL. .. . S
’ 4ADRN, ADRY, ADRF , ADRL
. & EOUIVALENCE (IPTDAT(L),NRP)
] INPLICIT COMPLEX (C)
. DINEVSION X(20),Y(20),.2(20)
11 DIMERSION CFL(28),.CF2(20),CF3(20)
12 e — JMPLICIT.DOUALE PRECISION (0) . ... _
13 COHHGN /.‘cllx..':.!..'.“s’!:
.. 14 REAL LAMDDA
19 COmMmON 7GROUND/ x.xun).!uzu.lzultﬂ.lzunl).lt\.
16 COMMON ZANT/AX,AY,AZ,LAMBOADAK,DP] .
17 COMMON /VAL/ WR,M!
—A ¢ . o ot e e
19 c THIS VALUE OF Two P1 IS INITIALIZED THIS WAY TC AVOLD USInG
- 29 € BLOCK DAYTA
3 OP1sé,2031853071799044749
. WRITE(S.2001)
23 2081 FORMAT(® INPUT FILE NAMEL',S)
..... READ(S, 29000 I1LBL .. e e e e
t1 ] 208P FORMAT(AS)
24 CALL IPILEC20.1L8L)
27 WAITE(S,2082)
] 2002 FORMAT(' OUTPUT FPILE NAMED',$)
29 READ(S,2080) lLbL
— CALL QFILE(L, ILBL) — - e e e e
3 WRITE(1) IPTDAY
2 READ(2M,1000) ILABL,TAV
33 WRITE(4,1000) I1LABL
34 00 3 11,2
b ] READ(20.1600) 1LABL
— 3 . WRITE(4.1088) 1LABL . e e e
h 34 1080 FORMAT(8AS,F)
1 READ(20) LAMBOANEL, (XD, Y (D), 1) ,CPL01),CP2(1).CFSC1),1n3,NEL)
3 201 READ(20.2085,ENON268) AX,RY,RE,RT,
-. 4 1CFRY,CPR2,CFRY,CFSy,CFS2,CP5)
:i Ens FORMAT(4F,7,6€13,6,7,8E83.6)
43 c AFYER THE FIELAS WAVE BEEN ACCUMULATED POR ALL THE CLEWNENTS
44 c THE CDI'S ARE CALCUATED
43 ACPR cOl FOR THE GROUND SUFACE
—...48 c ACDI CO! FoR *10EAL'.GROUND PLANE
47 ACOR®§97,149REAL C(CFR2-CFRS)/CFRY)
___._..!.L_._“ - _ACDIRAN?,14%REAL ((CFRR-CPRX)/CFR1) —_
. | | c NCRP 19 THE COUNY OF THE RECEIVERPOINTS - -
9 NRPENAPey
.. IF(NRP  NE, 1) GO Y0 4
53 c
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GLOCNIFa 21 v27(368) 22-APR-74 11104
[1] [ THIS SCCTION INITIALIZES THE MAXInUM AND WNININUM VALUES
B ;] € OF THE VARIOUS RANGE AND DONAIN VARIABLES., THESE ARE
L) C USED IN THE PLOTTING PROGRAM TO SCALE TME PLOTS, AFTER THE
%7 n RUN IS FINISHED THEY wILL BE OUTPUT IN PLACE OF THE
LT € INIYIAL OumMY RECORD
% ADD]eAL0!L . o
(1) ADORQACOR
[} Tesn?Y
(7] ADIXeALD!
N ) | ADINwACD!
o4 ADIFeACO!
PR | N ADRXmACDR . . — - —— s
Y ADRNSACDR
.47 ADRFeACDN
(1] RXF TORY
1] RYFYeRY
7 RZF TR
—_—r ATE1RY I et m ——— e .
72 AlFTeALD!
.13 ARFYgACO®
74 LLLLT]}
7% Rxuxefy
% RYMNaRY
U J 2 RYuxeRY e e e e
7 REunoRE
79 REMXeAP
" RTuneRY
—n RTuxgR?
(1] Aluxeacd!
'—“-"F—'— I _AIMNSACD! e e
4 ARMXSACOR
3 :g c ARMNSACOR
(]
a7 J THIS SECTION UOPNATES THE MAXIMUM AND MINIMUY VALULS
[]] 4 CONT I NUE
—_ RXL YoRX S,
” RYL TRty -
. ) { RZ TeR}
[]] RT_TeR?
[} ] AlLTealD!
" ARLTeaCOR
L1 I IF(RY LT, RXMN) RxMNaRX ~ - T,
" 1F(RY JGT, RXMX) RYMXsRX
_ 9 1F(RY LT, AYMN) RYMNaRY
" IF(RY ,GT, RYMX) RyMXeRY
.l 1F(RE 0T, RINX) REMXsA]
ire IF(RE (LT, RENN) REMNoNE
ﬂ__%u“ IF(RY ,GT, RTMX) RYMXRT - T
”? IF(RY LY, RTHN) RYMNaRY
i3 1FLACDT (GT, ALIMX) AlWMXsAGD]
(1} 1FaC0t LT, AIMN) AlMNSACD!
_ ” 1F(ACOR ,GT. ARMX) ARMXSAGOR
" 1FalDR LY, ARMN) ARMNGACOR
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4 iry ~T L sEXBULTR-RT) /A
128 4
130 [4 Tlg  SECTION STwuLaty Tuf EEFECT OF Twf ELECTICAL anND
119 C WECHANTCAL “INERTIA* OF Tuf 1LS
111 G RECEIVAR SvSTEN FOR BYsavt~ Simy aT]0N
112 THsRY
113 ADC1oCONS (4001 -aCDT)aD!
1 114 ADIROCONS(ADDN-ACON) sALDR
119 1FCanDE LT, ADIN) ANt%eaDO)
114 1F(ABD] 6T, ABIX) A%1XeADD!
137 ADtiLeanct
11 190a%00 LT, ADAN) ADRNeADDR
119 1F¢anDe 6T, ADRY) ANAYEADDR
128 ADR_ gADDR
1 ¢
' 112 3 THIS IS THE JUTPIL® OF TWE REAL A%D 'IBEAL' o STATiC
123 C AN OYna%ie COI'S wultw Tuf RECEIVES C2ORDINATES
124 WRITE(L, 20030 A AV R2,R7,AJD1,ACD%,A000,4%00
123 2003 FORmaT(O?)
126 G0 ' 202
127 [
120 c THIS 1§ THE TERMINATION SECTION,  TME INITIaL RECOAD ON
. 120 € TWE OUTPHT FILE 1S wWRITYEN AND "WE PROGRAM TERWINATES,
131 208 CALL PELEAS (1)
133 ENCONE (90,2000, 1Lam (1)) 1,8
132 W FORMAT(AY, ', DA,
4 133 CACL DFFING FiLEts, 25,1, 1LABL(L))
g ! 13 WRICE(10L) [PTOAT
S 138 CaCL RELEAS (1)
4 13 CALL EYIY
LI 1 STam
r - 1M (L]
1
CONGTanTS
. [] 203822877329 1 152042359061 ? 100000000024 3 [T LT . 212054443490
' ) TR
COMNON
LL1d LI /e Rxuy ViJS AT gy IPLXY /e RXFY IPLRT /) XY /PLEY /o4
i RYMy IPLRY /o8 AYMX IPLEY /e SYFT IPLRY f0? L3(84 /PLAT 7430 RinN JPLAT  /es8
f (1] 7Lat se1? nEre PRT /a3 LI [%4 IPLRY  Jeye LAL1Y /PLXT /439 RTug LAY /end
. ' RIFY /Pt /a9 RTLY IPLET /020 AlmN IPLKY /ey Alnx /BT /22 alrt LT /e2)
! ' 315 IPLEY ege ARNN IPLEY /428 (L L)) IPLAT /el ARFY IMAT  /e2? ARy IPLEY  /e38
ADLN XY /ely ADIX LAY /032 ADLF /PLEY /o33 ADlL ‘LAY /034 ADRN IPLXY /439
N 1L} /PLAY /e3e [LL1 IPLRY 7eYY AQRL IPAY 7eap L] /RCC /8 (3] IREC /ey
¢ [ 1] INLE /02 L} IREL 703 NRIRE /REC /¢4 X /8R0UND/ <8 X1 J6ROUND/ o4
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ChOPLY, P4

eeNMPBMsIWNr

(L] ]

1006
1005

1062

1003
1004

in

var¢3ep) 22-4PR-78 11184

DINENSION 1TYPE(S,2)

DATA JYYPE/STAT]','C VAL',“UES ,'DYNAPY (0 va', 'L UES S

DaATA PID,PRD/'COIDY, *THEQD'/

DIMEASION SPACE(4),]1AX(2,3)

DATA SPACE/1.:2.02.549.7

OAT) JAX/°DEGRE*,'ES',' FEET',® to'EREONY, Y08/

DATA PRX,PRY,PRZ,PAT , Pa],Paky
JURY TR CREY AT, ENY, VTHED

DIMENSION IPTOAT(IY)

COMMON /PTRAN/NRP  RXun, RXMX, AXF T, RXL T WYuN, RYNY,AYFT, ALY,
TREMN G REMA,REZFT RILY, ATHN,RTHX, RTFT RTLT,
2AINN AINR AIF T ALLT, ARMN,ARMX ARFT,ARLY,
IADIN,ADIX,ADIF,ADIL, ADRN, ADRX, ADRF, ADRL
EQUIVALENCE (IPTOAT(L),NRP)

DIMENSION ILABL(S)

DATA XLENGYLEN,1TIC/20.,.8.,21/

DIMENSIOM DY1(2008)

DIMENSION OX(2a88’,.DY(2680)

NAMELIST /FRED/ YLENG,YDEL,VSC,D™IY,0MAX,DEL, 1P, XSC

CALL PLOYS(IBUF, 368, 16)

WRITE(9.1806)

FORMAT (' INPUT FILE NAME AND AX[S TYPESie,s)

REAC(S,1085) NAME, I1SY, [SY,BNUND

FORMAT(AS,1,].F)

IFCISY LT, 1) GO YO 204

1F018Y .67, 2) GO TO 204

IFCISX LT, 1) GO 70 204

IFo1ex 6T, 3) GO 10 206

CALL PLOT(B,,=32,s=3)

CALL PLOT(D,.1,,3)

19

CALL IFILEL28.NANE)

READ(29) ]PTOAY

WRITE(3,1882) NRP .

FORMAT(' TWERE AFE',18,' RECEIVER POINTSY, /)

WRITE(Y,1083) _

FORMAT (16X, *MINY, 9%, 'MaX', 0%, FIRST, 8%, *LASY, /)

FORMAT(1X,A8,1X,4F12,4)

WRITE(S,1004) PRX,MXMY, RXMY,RXFT, RXLY

WRITE(3,1804) PRY.AYMN,RYMY,RYFT,RYLT

WRITE(3.1004) PR2,AZHN,REWX,REFT,AFLY

WRITE(S,1004) PRT RTHA, ATHX,RTFT,ATLY

WRITE(S,1004) PAL, AINN, ATMX,ATFT, ALLY

WRITF(3,1084) PAR,ARCN, ARMK, ARFT,ARLT

WRITE(3,1004) PID,ACIN,ADIXN,ADIF,ADTL

WRITE(3,1684) PRD,ADRY, ADRX, ADRF , ADAL

GASOeS,

GASUeS,

GArneg,

00 7 [1:4,3

READ(20,108) TLANL

WRITE(S,101) 1LABL
FORMAT(1X,845)



GLOPLT Fe rep v271368) 22-APR-7¢ 13184

L 1] 100 FORMMAT(8AY)
5% CALL SYNSOL(S.,0.,.2,1L488L,98,,40)
8¢ 7 CagL PLOY(.3,.8,.0)
L 24 CALL SYMBOL(O.o8.0.2,17YPEC2,15Y),98.:19)
i L] ] CALL PLOY(2.,8,.,-3)
—. 9 _ 1 READC20,1000,ENDe2) X.Y.2.7,C.R.COLND
y (1] 1808 FOmmaY(QF)
3 [} TEvPeSORT(AOXeYaY)
@ 0 IF((TEuP LT, 3508.) .OR. (TEWP .GT, 2P728.)) GO 'O 69
§ o3 CASURGASUSC
' [1] CASDeGASDCD
k —— GACNSGALY S,
" Y] CONTINUE
(1) 18]y
1] GO T2 (3MP,3081) ISY
(1) 3o COnTINUE
] " ov(l)se
’ — n. OY1(11aR
‘ 2 GD A 382
1 73 301 OY(1)aCD
! 7 DY1(1)eRD
79 382  CONTINUE
7 GO Th (299.201,202) 18X
——2 288 OX(I1}sATANZ2(2,S0RT(XeX+Y0Y))087,2083
”" GO ™4 199
70 201 OX(!jex
1) GO Tt 190
(X% 202 OX(1)s?
22 GO "F 19¢
1 _ .83 199 IFt1 .NE. 1) GO TO 192
. " OMINeDX(1)
. (1} DMaAXeOX( 1)
. 8 198 OMINGAMINI(DMIN,BX(1))
'} DMAXRAMAXL{DMAX, DX (1))
L] ] 1001 FORMAT(SN,3F)
— . IF¢ 1 LY, 2002) GO 0 3
L) 2 IFe1 LY. 2) GO 70 3
L I YLENCEAMAKL (AINMX,ABS(ROUND) , =ATNN,B,)
” 17 (ARS(BOUND) ,LT. 1.F-4) GO TO 19
] 7 YOELOYLENG
" 6o 1A g3
-_— 1.9 19 YLENGOAMAXL (YLENG, ARMX , <ARMN)
' " YOELOFLOATCIFIN(YLENG/YLEND)
” YLENSSYOELSYLEN
(1] 11 CALL AXTS3(O..0.,-YLENC,YLENG, YOEL,YLEN,
f " 1'MICROANPERES',12,0.0.,Y8C)
) i IPaiP1X(ALOGIO(DMAX-DMIN) )=
—y POusiB,velf _
i D0 120 Jsei, e
— Af3 DELsSPACE(J) oPON
] 104 1TalP X (OMAX/DEL=1,)e0-1FIN(DMIN/DEL)
143 IFC1Y L%, 1716 GO Yo 121
10¢ 120  CONTINUE
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397 181 OwrweF 08T F1x BRIN/AEL edE.
128 LIS AT R L A S TR LYY Vaol SUERRL - 48
180 10 ol
118 16118 .7, 0 100
138 CaLe AYIS3I0..0.,0080, " I8, S0L, - 1L BN, 10803, 19W1 .7, 1P.0. . 05C)
112 CaLe PLOT(8.,"LEN/2., -2
3113 SaLL PLRTeELEN, B2
114 R vy(9,P000)
113 SOLL PLOTIINNLL . oDe N 7EST, IV 0 /3D
136 wRIVT13.3881) Tatd) . Ovip.omecl,
117 Cas uGasue. T/Galvs 90,
318 Gasoesas3e . T/76aCN/ 158,
110 w10y, 1087) GalL.iasD, 2aCY
Y 1007 FQmmat(: SYATIC «wfah awGLE EMADRe" [,/
n 1% ~vnawie wEan a%s [ EORIRe 0,108, COUNTe’ Fy. )
122 00 & Jei,!
' 133 R CR0Y, 10010 DEIL,OVILLBTILL
. 32 ] SALL PLOTLIDRt imDuin)/REL, V(L. /78C.2)
129 16189yt LY. N1 S0 " 8
il 18442
127 Ca_. PLAYIIDN Y )aDw w708, ,v1i111/98C,3)
120 00 ¢ Je2,}
1 Cay PLOT (INE, 100N /282, Y1, 1/v8C 18u)
AN [ 1$ne®-15e
n (] Ca.. PLAYIELENS?. a5 -3
132 [1ANE-I8 |
193 704 S, B 003, .0, . 000
C 13¢ Ca . fui®
4 138 $°50
! P 1) £Ne
3
f 20NgTanTS
1 -
3 - i d 99004909399 31 ecEgreesl IR H 206000082000 ) 200980000800 4 ";" 00090
2 ) 22800234 . 17080 4 ’ 079%8¢ 1 200000000658 11 177463146310
1 13 14 19 [ 4 19 100712273430
[} 23 1 ! 22 2 430404020100
. FL [ ” 26 179071443144 ” » 100000000002
n (LI RS ] 32 L L2 A EY AR T AR 33 210024000000 e 33 2026080
3 009000078
L LIS Y
i e IPTHY Jep [T LY PN 7t yex 100878 /o) [ 110 PTRAN Je) [ 118 IPTARN /od
¢ avny IPTUEN /oy Avmy IPTNIN Jak (1144 IPTRIN /oY [ LN 10THAN 2el8 Rfny IPTRRN /o))
[T L] IPTREN /a2 ags VAR TTOT DS LTTe IPTRIN Vo3 LAY /PTRAN s018 (3L }] IPTREN 7046
' atry IPTREN Vet [ 1204 I9Taun /o208 ) IPVRIN /02y aluy /0ty 7023 (Y104 FPIREN 7428
ala? /PTEEN /o024 FLLIY IPTRIN /38 Ll VA2 tLNEY 1Y 'L IPTERN 7027 (L8 /PTERN /o389
[13L] IPTEEN Jadd A0 AL L TNTY T 9 I90U3N /e3) NI /BTAEN /34 ADRN IPTRXN 738
‘ ab®x IPTREN /3§ Ll P aN 7)Y LAY /PRy /edp 10°0a"  /PYXEN /8
Y [ U111 TLL
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FORSE, LJUBFF  aALLIO. PLOTS  ALPWO. ALPMI.  INTO,  INTI.  FLOUT. FLIRT, POV IF3LC  OlnuR, SYNBCL WD,
seny ATANZ  amiNg  awaXL  APS FLOAT  IFIX ARTSY  ALOGIPe EXPZ.2 NeLgT, EXIT

sCALanS

- . o190 13 4] 1238 rx 19 Y 1838 e 1334
L 1238 Pal 123 ran 1297 AnEN 1244 L84 ] 1244
itic 1242 YLENG 1243 YOEL 1244 8¢ 1249 DNIN 1246

' oMY 1207 DEL 1290 " 1293 x8C 1258 18uF 1393

NANE 12%¢ 18 1258 18Y 12%¢ S0UND 129 1 1208
114 M RXNN 1 fxux H RXF? 3 fALT []

— - RYMN L ] RYMX [ RYFY 2 Ly i RinN i1
313 12 nEFY 13 MLt 14 RTHN 19 RTMx 16
ateY 17 [ 1R 2 AIUN 21 Afux 22 AlFY F1]
(1184 24 ARNN 2% ARMY 2¢ ARFY 27 ARLY 3
aDIv i A01X 32 a0IF 33 ADIL 34 ADRN 3
ADRY 3¢ ADRF 37 AORY 1] €a30 1264 SASy 1242

T L] 1263 11 1204 ¥ 1269 Y 1064 |4 1
* 1270 [ 120 [} 1272 1] 1373 "0 12174
7®KHe 1278 (L1] 1274 J 12 1 1300 18 1304
ARRaYS

—_— 1TYeg 1)e2 $PACE 1310 1AX 1344 IPTOAT # WAl 1322
ovy 1332 ox 5282 ny 11472
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SURROUTINE A!!SJ(IU.VQ.ANAI.AHlN.DELAolxNCN.lcc.NCR.NDEC.PH!.DELN,
DIMENSION B8CO(1)

HY s ,10

DELAnSIGN(DELA, (AMAX=AMIND)
Wis@,

LF{T R

N3 = 8,

NEXP s @

NCHz{ABS (NCR)

IF(PWR ,NE,D.) NEXP = &
CInCuUsaBS(AINCH)

1F (ARS{AMAX=AMINI ¢ABS{OELX) LY. 1.Eed) GO TO 88 _ .

IF (CAMAX=AMIN) 7 (OELXe3 E~5),GT,3.0CINCH) OELX C(AMAX-AMIN) ZCINCH
[F(NFR.LT.B) W3 & 1.

NUMSIFIXCCAMAX=AMIN) /DELX+1.9)

ANCECINCH/FLOAT(NUM-1)

IFCAINCH,LT,.0,)G0 0 8

W2al1, . - R -
GO0 T 10

Wizi,

CALL PLOT(XB,Y0,3)
DELNODELX/ 1@, 2oPWR/ANG
ANUMRAMINSDELX
X,

Ysa,

XMeg,

DO 4% 1=1,NUM
ANUMBANUM+DELX
11s0

1F (ABS (ANUMY /1B, 081],LT,1,260 TO 27 -
[12]1e

GO T0 25

1F(ANUM, LT, 0. )118] 19y

1F(ARS(ANUM) LT, 4s) [l2]led

IMORESNDEC)

11z]1eMORE

IFCIPIX(NLIO]1,ED,1) HT 8 AMINL(NWT JANC. FLOAT(T1e2))

CENTER z FLOAT(I])®HT/(1,+W1)

OFF s 08 .

XC = X - GENTER ¢ W2eiW3e(,3P+CENTER) - ,1B)

IF(XC.LT XM)XMaXC

YC v Y - WLM(HT o .15 - WIA(HTe,3)) - w2e0OFF

CALL PLOT(XDeX,YBeY,2)

CALL PLOY(llolo.l'UZ.V00V0.10u1.3)

CALL PLOT(XBeXm, 1o0W2,YBeY~,18W1,2)

CALL NUMBER(XQ+XC,YoYC, HT,ANUM) P, (NDEC)

CALL PLOT(XQeX,Y0eY,3)

XsX+ANCOMHY —_— I e et e e -
YsYsANCOW2

CONTINUE

BST & (CINCM - FLOAT(NCHoNEXP)® 12)/2,

XXE 8 WiA(XQ ¢ BST) ¢ W20(XB & XM o OFF o W30(2,9CENT R+ 44))
YYC 8 wis(YQ ¢ YC - ,17 ¢ WIS(MT » ,22) ) ¢ W2O(YS + BST)
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¥ CALL SYNROL (XXC,YYC,.12,AC0.99. 942, NCH)
[ 1] IF(PUR EN,0.) RETLEN
9% CALL WHERE (XQ,YQ.xXCX)
L CALL SYMROL(XQ,YQ,,12.54 * 10.98.%42,%)
L1] CALL WWERE (X0,Y0,XXCX)
% X s ¥Q ¢ (XXC-,00-X0)ou2
Y] Y s v o (YYCe vGrewy
-~ N CALL NUNBER(X,Y, ,00,PuR,90,042,-1)
o2 RETURN
3 (1] 8¢ OELN = 1,E-~3018,06PuR/CINCH
" NEWCR/S
pE— B WRITE(S,1080) AMAR,AMIN,OELA,PHR, (8CD(1), 100N
" 1990 FORMAT (140, 27HINSUFFICTENT RANGE FAR AXIS ,
1 — 87 1/11%,46.7:1%,13A8)
T} CALL EXIY
11} RETUSY
" END
CONSTANTS
X [ 179631443140 1 31674R8111564 2 168337424842 3
S . [] 201407008079 . 174633463146 ’ 1774€3146314¢ 19
3 12 100887000020 3 175753412172 14 177702434560 19
17 201244830348 F{J f208P0000008 21 seprasingeg [

GLOBAL DUMMIES

i) (11}
AINCH "
BELN [} ]
SUBPROGAANS
S16w 1A0
exgr
SCALARS
AXIS3 473
ANLN (13}
NEH 2
NUM 704
ANUM 706
1 713
xC "M
1] 724
LN ]

[ 114 o4

M 697 ARAK (17} ANTN

aco 864 A4 669 NDEC
4BS tFIx FLOAY rLOT EXPY. 2 EXP2.2 aMINg NUNRER

ut (%X DELX (3] OELA

[T} 878 wp o7 (1]

NCH 66% "L [(13) CINCH

ANC 748 0 56 e

x "7 v 710 AN

ILLLI 714 ~otc 64 CENTER

ve 720 ”’ 728 xx¢

\{] v28 xex 724 N

8174631463
70463146314
76934121727
79907534124

[13)
(11]

SymMg0, WHERE

02
700
793
o7
711
713
n
113

oELA
PuR

ALL1O.

AMAX
NEXP
AINCH
oELN

id4
e

176782430948
179548967534

"2
"

ALPHO,  ALPMI

"
"
(13
(3
72
716
23

e W

e
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3a

13
13

a
33
5
S1
15

13
42

33

[T}

45
EL

3
.2

44

(1]

44

Ag

19
4

34
63
22

a“

34

L3
[ 39
a2
82

a8
lag

4
4

a3

36

[} ]

a“
33

47
.

47
a“

(1)

3

4
o

L1 ]
4y

49
a
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Lk

(1)
23

92
LH]

4

[ 23

53
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[1]
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DIMENSION 10UM(2)

DATA INUM(2)/',DAT?/

COMMON XX,YY,22,77

DIMENS]ION ILABL(S)

DIMENSION X(28),Y(28),2(28)

JMPLICET COMPLEX (C)

DIMENSION C1(20),C2(28),C3(20)

COMMON /GROUNDZ K, X1(28),21(20),%2{9/28),22¢0720).1E},

THIS SECTION ACCEPTS TWE INPUT GF TWE SWITOW {ONE CHARACTER) TQ
DETERMING WHAT KINN OF FILE TO GENERATE,
(BLANK) 70 END THE PROGRAH
TO SET ANTENNA OFFSET AND XMISSION WAVELENGTH
c FOR GROUND DESCRIPTION
P FOR PLIGNT PaTH
A FOR ANYENNA DESCRIPTION
WRETE(S,101))
READ(3,5900) NAME - -
1F(NaNE (EQ,' ') GO TO 3
JF(NANE EOQ, 'Y') GO TO 20
1F(namg L,EQ, 'GC*) 6O 10 2%
IF(NAME ,EQ, 'P') 60 vO 22
IF(NAKE LEBG, 'A*) GO YO 23
WR1TE(5.10812) . e ——
G0 T 2

NI ON

¢
[+ THIS |8 THE INPUY FOR THE ANTENNA OFFSET AND FOR TWE
C TRANSMISSION WAVELENGTH, ROTH ARE IN FEEY aND aRE FLOATING POINT,
20 WRITE(3,1831)
READ(S,19) YA,RL e e e
GO Tr 2

TH1S SECTION 1S £OR GROUND OESCRIPTION
WRITE(S,1814)

T4]S 1S TO INPUT THF FILE NAME FQR GROUND DESCRIPTION
READ1S,48%) IDUM(Y)
WRITE(S.104)

THIS IS YO INOUT TuF PLOT LARPEL FOR GROUND DESCRIPTION
READ(S,105) ILaBL
WRITE(3. 180

Yn!s 18 THE INPUY FOR THE GROUNQ SYRIP EOGE _COORINATES
DELYA X-COORDINATE FOR CARTESIAN AND
RANGE FOR POLAR COORDINATES
113 DELTA Y-CNORNINATE FOR CARTESIAN AND
USUALLY ZERQ FOR POLAR COQRDINATES
TMETA  EERO FOR CARTESIAN COQRDINATES AND
THE CLEYAION ANGLE FOR POLAR
THIS 1] THE INPUY FOR THE STARTING EOGE OF THE FIRST SYRIP
READIN, 184, ENDN2) P, 22, THETA
X2(a)vA6COSN{THETA) B FoSIND(THE TA)

aauao
~

a0

[+ EeRalsisReReNely]

70

T AN T

FE AR Ll Al

aes - Fa
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94 22(8)=ROSIND(THETA) o 2FeCOSO(THETA)
S | Kag
L 1] WRITE(9,102)
_____ 32 [
[1] ¢ THIS 1S THE INPUT LOOP FOR TWE RESY OF THE STRIP ENGES, TuE
(1] C EDGES ABRE THE TRAILINE FOGE. OF IME PREVIONS STRIP AND TN =
(1] C LEAUING EDGE OF THE NEXT, THE LOOP WI{L{ CONTINUE YO A NAXINUM OF
——a C THENTY STRIPS OR UNTIL BOTH 'R' AND *2Z' ARE ZER0.
2 11 READ(S,181,END22) R, 22, THETA
—_— Ay IF{R,NE.R2,) GO YO 8
1] IF(ZT.NE.B.) GO TO 5
A ——— 1ftK.E0.8) GO 30 2 S e e e e e e
(1] GO T0 ¢
. R ] KEKeg
[1] X1(K)aX2(K~1)
— A 21()222(K~1)
” X2(K)eN2(Ke1)eRICOSD(THETA)-ZZoSIND(THETA)
—_— 22(x)n22 K212 *ReSIND(TMETA) +Z20COSOCTHETAL -
72 1F(K,L7.28) GO 70 ¢
I 73 WRITE(9.18))
74 GO T~ ¢
! - - 18 ] WR1TE(S.102)
7 GO 10 ¢
RSN | NEN—— . - - e e e
e 7 [4 TH1S OPENS A FILF FOR THE GROUND DESCRIPTION, OUTPUTS 1T
—— 29 C IN BINARY aND CLOSES THE FILE. FLOM THEN RETURNS TC TME SNITCH POINT,
. g 4 CALL OFILE(28,1DUM(1))
—_—a WRITE(20,10%) 1LABL
[ }] WRITE(20) XK,X1,31,%2,22
—_—. CALL RELEAS(22) e — e -
( 84 GO0 ™h 2
‘ — . Bs ¢
3 86 c THIS 1S THE SECTION TO GENERATE A FLIGHY PaTh FILE,
. —. a7 22 WRITE(S.101%)
[]] [4
— A . ___ ¢ THIS INPUTS THE FLIGT PATH FLILE VAME
[] ] READ(S,108) 10UM(1)
- 29 [+
” ¢ THIS 1S Y0 CREATE TWE FILE IF ONE DOES NOT ALREADY EXIST,
N ). § C TNIS IS NECESSARY AS JOYRaAX DDES NOT CREATE FILES,
| 9% CALL OFILE (280,10uUmM(1))
) __.:L,- - CALL RELEASR(2R) .- -
[ [4
[ 2 [4 THIS IS T0 OEN TME FILE FOR JOVVRAX
] CALL JOVBET(1,10UM(1) ,NSIZE)
' - __d: NRITE(S,1083)
c
) 181 L. - INIS 18 YO INPUT TME FLIGHT PATM RLOT LABEL ANC OUTPUT JY TC ..
102 C THE FILE
104 READ(5,19%) lLaBL
! ST | | CALL JOVWOD(L,1LABL.8,Q)
106

WAITE(S,1008)
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c
c THIS SWITCH 1S To SELECT EITHER STRIGHY LINE FLIGHT OR
C HYPERBOLIC, °G° INPUT WILL SELECT WYPERDOLIC ANYTHING ELSE WILL
C GIVE STRISHT LINE.

READ(S,1709) |

1Ft1 .ME. *G') GO TO 12

c
c THIS IS THE WYPERBOLIC FLIGT SECTION
WRITE(S,1618)
[4
[+ THIS IS THE INPUT YO DBESCRIQE THE FLIGWY
[ n STARTING X<~0OROINATE - -
¢ XF ENDING X-COORDINATE
c N MEIGHT OF MatN ELEMENT USED TQ DETYRMINE GLIDE ANGLE
c AND WEIGHT ABOVE GROUND OF ZERD CDI SURFACE AT CLOSEST
[+ APPROACH
READ(S,101) XB,XF,H
WR1TE(9.1088) R o
c THIS INPUT IS FOR TWE FLIGHT FATH QUANTIZATICN PARAMETERS
c NK 1S TWE NUMAER OF FOINTS ALONG THE FLIGHT PATH
[ v IS THE VELOCITY (FY,/SEC.) OF THE AIRCRAFT
¢ Tal IS TWE TIME CONSTANT (SEC,) FOR THE CYNamic €D!
READ(S.1087) NX,V,TAU -
IF(Nt LE. §) GO TD 22
¢ CALL JOVHO(L1:TAU.L,. D)
c TH1S LOOP GENERATES THE CIORINATES OF THE POINTS ALONG THE
C MYPERBOLA AND QUTPUTS THEM T8 THE FLIGHY PATW FILE

A2u1,/(8 =4, 9HeN/RL /R
Dl-(lf.ll)lfLOAY(NK’l)
XXax?
YYaQ,
7"’0
X0 sux
20L=SQRTI(AL=AXSXX)®AZ)
00 13 1=z1,NK
ZaSNAT((AL=XXoXX)8A2)
TEMPOXX-XOL
TEMPRuZZeOL
TTatTeSQRT(TENPaTENP - TENPROTEMPR /Y
CALL JOVHWD(L, XX, 4,¢)
XOLs¥X
20LsP3
XXeXXeDX

13 CONTINUE
G0 19 14

¢
[+ THIS SECTYION (S FOR STRIGHT L (NE FLIGHTY
12 CONTINUE

WRITE(S,1084)
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i
f{ 169 [ THESE INPUTS ARE TO OESCRIBE THE FLIGHY PATH
3 —AA) [ XX STARTING X~COQROINATE (FEET)
: 162 ¢ Y STARTING Y-COORDINATE (FEET)
Y —— Ay ¢ 1 STARTIVG 2-COQRDINATE (FEET)
) 164 c XF ENDING X-COORDINATE (FEET)
E — 88 €L ¥ ENDING Y-COOSDINATE (FEETY _ _ _  _ . . __ . ___.
! 146 [ & ENDING 2-CDORDINATE
! e _. ¢ NK NUMBER CF POINTS ALOWG THE FLIGNT PaTH
1 158 ¢ v VELOCITY OF AIRCRAFY (FEET/SEC,)
] —_ 140 € Al TIME CONTANT FOR OYNAMIC COI1 (SE)
170 READ(S,1M1) XX,YY,322
111 . L MRITE(®,ARE5) e e e e et e e
172 READ{S,181) XF,YF,2F
—_—A3 WRITE (S, 1006}
174 READ(S,1007) NK,V,TAU
IFC vk LLE. @) GO TO 22 .-
176 CALL JOVWO(1,TAU,1,0)
— ¥ FNaNK-4 e e e
178 DXt XFaXX)/FN
~.—_ADY DYs(YFoYY)/FN
180 O2e(BFZ2BI/FN
H —_—An OTeSQRT(DXeDX+DYSDY+D2eDE) /Y
1 182 TT20,
—any . C . e e e e
184 c LOOP TO GENERATE X=,Ye, AND Z-COOROINATES ANC CUTPUT THEM
1 . AaY C 70 THE FLIGHT PATW FILE
1.‘ 0o 1 letl.NK
—- AW CALL JNVNOU(L,XX,4,0)
1 108 AXaXNeOX
. —tue YYarYeDY o o
\ 198 22eiBen
: . 1 TTattep?
4 102 ¢
. .. 193 ¢ TMIS CLOSES THE FLIGHT PATHM FILE AND RETURNS TC SWITCH POINY
104 14 CALL JOVREL(YD)
x ____ﬁ‘z______c_ G0 10 2 e
— . 1M + THIS SECTION 1§ YO GENERATE ANYENNA DESCRIPTION FILE
198 23 Nsg@
—__. A9 WRITE(S, 307
i 200 ¢
. R— ] )Y [ INPUT FOR ANTENNA FILE NAME e
202 READ(S,2000) 1LBL
! R | | WRITE(S,100)
204 ¢
— 209 ¢ INPUT FOR ANTENNA PLOT LABEL
f 204 READ(S,18%) lL4BL
) 28y . Ney , . - e ..
200 4
1] | ¢ THIS |8 THE INPUT FOR ELEMENT OESCRIPTHON
210 c Xy A=COOROINATE OF 1'TH ELEMENT (PEET)
_ c 2y $=COORDINATE QF 1'Tw ELEMENT (FRET)
212 c CL(])  COMPLEX AMPLITUDE OF CARRIER COMPONEAT OF 1'TH ELEMENT
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] C2t1)  COMPLEX anPLITUDE OF 159 M2 SIOEBAND OF 1°TH ELEWENT
¢ C3(1) COMPLEX AWPLITUDE OF 99 HE STOEUAND CF 1°YH ELENENT
C THE PROGRAM WILL LOOP THRy 10 FOR ADDITIONAL ELEMEATS UNTIL A
c 2E®0 IS ENCOUNTERED FOR 2(N)

WRITE(S,1817)
10 READ(S.2001) XIN}2{N).C1(N).C2(N}.L3(W)

IFC 2¢v) LEQ. 3) 6o Ta e

c THIS SECTION DETERMINES THE v @FFSEY OF EACH ELEWENT, Tuis
C I8 NOMINALLY Y@ BUT THERE IS A SMALL CHANGE (LESS THEN ONE WAVELENGTW)
C FOR NEAR FIELD CORRECTICN PURPOSES
SWaSIGN(L..2(N)-2(1))
IF(N .NE. 1) GO T0 18
Y(1lavYs
FESQRT(YRoYPeZ(1)02(1))
GO 70 16
19 XOaYRSORT(FoF-Z(N)Oo2(N))
IF(XxeeSH LT, 2.) 60 1D 17
19 XPsYR QAT (FeRL IO (FeRLI-Z(NIOZ(N))
[F(XPeSH LT, p,) GO T0 18
FefeRpoSu
X9sXP
G0 10 19 N
17 FlF-QLoSH
GO TH ¢5
10 Yin)eva-xo
16 CONnTINYE
NeNey
GO T0 10

T™™IS SECTION OUTPUTS TuE ANTENNA DESCRIPTION TC TWwe FILE

c :N? gN THE LINE PRINTER, CLOSES THE FILE ANF RETURNS TO THE SWITCM

€ POIN

[ ] NELaN-¢

CALL OFILE(28,1L0L)

WRITE(2D,10%) 1LABL . e
WRITE(20) RLNEL,EXCD),YC1), 201),C0¢1),C2(1),C3(1),1eg,NEL)
WRITE(3,1016) 1LABL

WRITE(3,2004) (X(1),Y(1),2¢1),C801),02¢1),C3¢1),181,NEL)

CALL PELEAS(20)

GO0 'n 2
¢
(4 THIS IS THE PROGRAM TERMINATION POINTY
3 CALL ExiY

STop

1012 FORMAT('e UNKNOWN SWITCM,')

1013 FORMAT(' INPUT SWiTrWi',s)

1016 FORMAT(' INPUT GROUND FILE NAME:',S$)

1019 FORMAT(® INPUT FLIGHT PATH FILE NAMEL',$)

1017 FORMAT(' [NPUT ELEMENY VALUES,,.',/)

1016 FORMAT(2Y,84%)

104 FORMAT(' INPUT GROUND LABEL'./)

105 FORMAT(8AS) ' '




-

L' GIVE CONBECUTIVEL> €1TwER 5 anD I INCRENENTS. CR Tul',/,

22-a%R-78 11104

CACUNT SECHENTS, STARTING FRON ANTENNA, ', /.,

2' LEAGTH AND ANGLE FROW «ONI20NTAL 1M PESREES, SEPARATED',/,
30 0% A MO, wIT CARRLAGE SETURN FOR END OF DATA,, /.
4" OR IF THMERE SRE NC WONE STRIPS, ./, o', §)

FORMATE® OWLY 20 GAOUMD SEGWENS AL,OWED,
DATa ALREADY O97AINED.',/}

‘uant.Fe Fep varisee)
206 180 FOmmav(* InPUY
a8
200
209
278
— 181 FORMAT(NF)
[ 32 193
213 1° PRACEED wiTw
274 FORMATL" o', §)
218 FORMATL" INPYT
276 FORNATL" INPYY
- FORNATLAL)
270 FOAmMATL . INPUT
21 FORMATL" InPUY
208 FORNATL® JnPUY
m FORMATL . [NPUT
102 FORMATL® [WPUY
213 TORMATCLL,2F)
204 FORmatet InNPUY
208 FORmaTraS)
204 FORMATE: [aouT
w FORMATLOF)
200 [{1]
CONgTaNTS
” 201004020198 1
3 JeeeRredInge ¢
12 2140008087
[ 0] L]
113 /. COMN, Zep vy
| $% JGROUND/ e} 7
SUBPROGRANS
FORSE, LuNrF ENT, [411:]

ALPHD,  ALPu]

SCALARS

NaNg 1410
THETA 1416
¥ 1628
Al 1423
" 3

4 143¢
nt 1444
X 1444
AR YS

. FL™UY, FLIRY

ve

a2
X0L
2

NEL

FLIGHY PaTtn TITLE", /)
FLIGHT ®ATH TYPE:',8)

LIPS LTI RES 3

YRLAMBDAL'.S)
0, v5,201. %)
L LAY RN §

COMPUTATION wiLy *,7,

8 CF PAINTS, vELOCITY, TInE CONSTANT:®,.$)

ANTENSS FILE wAME:D'(§)

AMTENNG DFSCRIPT . GN', /2)

$452049201 20 ?
ritponne2ey 7

It Ll PRLTY (1]
7GR IND7029 12
$INC of . f [ 3L LLIN

. INtg, INTT.
1411 LY
14 L2114
1421 ~
1424 bi 1
1432 [1.18
1433 4]
1487 neL
1447 1EL

439684022100
e0teteeee

7.000M, 702
7GROLNC /51

RELEAS JOvVEC?

1412
1419
1402
1427
161
14
14,3
123

3

T
[ 1]

Jovu0

9810040301 5¢
(L]
7,00MR, /08
7GRCUND/*T4
FLOAT  SORY
1413

14i8

1423

[]

1432

1837

1644

L}
148

JOVREL

405804020100
00080000004
/GRQUND/ <8
76R0UND/+403
sioN [1 30
2

1417

1434

1433

1442

1443
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1450
15%¢
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137

s

231,

9
7

101
233
180
190¢

L)
104

176

22-4PR<7¢

1492
162
7%

180

23

249

"
108
7
224
174

3
233

Q27
23

4
191

2%

148
E5 19

31
9e
ne
"
H1t]
23

179

"
236

229
n

234

144

11104

”
L1

"

i

74
249

| 319

149

1462
1974

"
F 2130

104

159

®
v 1588 ] s
X 1 [ 1) »
’,
72 "
238 L] 744
192 18 170 Y )
\
]

tel e e bk i el



136

162

226

178
“19

89
181
$3

3t

L1
87

t.
[

131

82
274

e’

179
224

71

54

52

17%

123

e

22¢

189
2?7

82

62

62

"

104

F AN

229

[.X]

65

172

2026

23

[ 249 M

” 71 145 147 191 1 100
ne 198 FE 2]
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